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NOTICES 

The Information furnished herewith Is made available for study 
with the understanding that the Government's properlety Interests In 
and relation thereto shall not be Impaired. It Is desired that the 
Judge Advocate's Office, MCJ, Aeronautical Systems Division, Wright- 
Patterson Air Force Base, Ohio, be promptly notified of any apparent 
conflict between the Government's proprietary Interests and those of 
others. 

The conclusions and recommendations made in this report are not 
to be considered directive in nature. This type information becomes 
official only when published in Technical Orders or other applicable 
Air Force publications* 

Qualified requesters nay obtain a copy of this report from the 
Defense Document Center, Cameron Station, Alexandria, Virginia, 22314. 
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ADMINISTRATIVE DATA 

PURPOSE OF TEST: 

This test was conducted to determine If a safe method for dis- 
posing of AIR-2A  "Genie" Rocket Motors could be devised. 

MANUFACTURER'S: 

Aerojet General Corporation 
Sacramento,  California 95810 

McDonnell Douglas Corporation 
3000 Ocean Park Blvd 
Santa Monica »California 90405 

MANUFACTURER'S PART NUMBER: 

5685242-511  Rocket Motor 

3-318800 Rocket Motor  (No flight hardware) 

DRAWINGS AND SPECIFICATIONS: 

McDonnell Douglas Corporation 

5685242 - Rocket Motor 

7685255  - Rocket Motor, Model MB-1 (U), General Requirements 
Specification 

7836363 - Rocket Motor - Specification Control Drawings 

Aerojet General Corporation 

3-318800   - Rocket  Motor 

3-318795  - Chamber Assy, Riveted 

3-318799  - Chamber and Grain Assy,  Rocket Motor 

3-035529  - Aft Closure and Exit Cone Assy 

3-014124 - Cone, Exit 
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00Y-TR-66-O1O 

3-038887 - Closure Assy,  Aft  (Final) 

3-03885 -    Closure, Aft Insulated 

SECURITY CLASSIFICATION: 

Unclassified 

DATE TEST COMPLETED: 

January  1967 

TEST CONDUCTED BY: 

OOAMA (OOY-2705th Airmuntlons Wing) 

Test Director:     Sidney M. Jacobs,  Lt Col USAF (OOYT) 

Project Engineer:    Harry K.  Porter, Mechanical Engineer (OOYEA) 

iv 



00Y-TR-66-O10 

ABSTRACT 

Tht lese tests were conducted to determine a safe method by which 
Field Activities could dispose of Alr-2A "Genie" Rocket Motors. 

Six each rocket motors    were tested by six separate methods to 
determine the most efficient and safest disposal method.    The desired 
result was a method which would vent the case, without scattering 
propellant over a  large area or detonating It.    The results of these 
tests showed that venting the case was an unreliable and unsafe method 
to use In disposing of motors.    Each method that relied on destruction 
of the motor case (P/N 3-318795) produced detonations which scattered 
propellent and/or metal  shrapnel over a large area. 

The   most  successful method tested was removing the exit cone 
(P/N 3-014124)  from the rocket motor, burying the rocket motor vertically 
(36-48 inches deep)  then static firing it with an MXU-35/A igniter or 
MA-1 Igniter.    This is the only recommended method for disposing of 
Genie Rocket Motors. 
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PRODUCTION 

All explosive items have a definite shelf/service life which is 
limited to some portion of the time from the explosive's manufacture 
date until the time it becomes unreliable or unsafe.    The shslf/service 
life is a distinct time period which has been determined through complex 
tests conducted by the Air Force or the contractor.    Explosive items 
which have exceeded their shelf lives cannot be used and therefore must 
be disposed of by some means.    The currently established shelf/service 
life for the AIR-2A "Genie" Rocket Motor is 27 months. 

The data presented herein was obtained by testing six separate 
disposal methods.    It was recognized that numerous other possible dis- 
posal methods existed but cost and available assets limited the test 
to six methods.    The tests were conducted under the provisions of 
Test Directive No C-6-342-A,  issued 7 September 1966 by the Aircraft 
& Accessories Branch (OOYEA), Service Engineering Division,  2705th 
Alrmunltions Wing.    The   tests were performed by the 2727th Test 
Squadron  (OOYT),  2705th Alrmunltions Wing. 

...... 
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DESCRIPTION 

The AIR-2A "Genie" Rocket is a nuclear tipped rocket used on the 
F-89/J, F-101/B and F-106 Aircraft. The rocket is composed of four 
major components; the A/A44A-1A Rocket Motor, the Mk-25 Mod 0 Nuclear 
Warhead, the MXU-35/A (or MA-l) Igniter and the MA-lA Firing Mechanism. 
The A/A44A-LA Rocket Motor and MA-l Igniter were the only items used in 
these tests. The A/A44A-1A Rocket Motor is composed of a motor case, 
electrical harness, pressure actuated fins, aft closure and exit cone 
assembly and a solid propellant grain. The grain configuration is a 
complex twelve point star configuration and is bonded to the motor case. 
The complete motor weighs approximately 500 pounds with the propellant 
grain comprising 328 pounds of this weight. The MA-l igniter is a 
pyrotechnic unit weighing approximately 3.25 pounds and is composed of 
an adapter, basket assembly, four squibs, and the explosive charge. 
The squibs are electrically initiated. 

EQUIPMENT 

The following equipment was uaed to conduct these tests. 

1. Flexible Linear Shaped Charge-Jet-e, ·rd, Explosive Tech
nology Inc., Type RL-150-J, P/N 40347 (150 GRIFT, RDX). 

2. Detonating Cord, (Prima-Cord), Ensign-Bickford Co., 
Type IV, Class E, 60 GRIFT RDX. 

3. Blasting Caps, Type E-81, FSN 1375-839-8257 

4. Portable Power Supply 

5. C-6 Still Cameras 

6. Fastax Movie Cameras 

7.- Bell & Howell Movie Camera 

2 
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TEST PROCFJ>URES 

Six separate methods for disposing of rocket motors were evaluated 
in this test. The Proce.dures used to conduct the tests are outlined 
below: 

Test Number 1: 

The rocket motor was partially disassembled by removing the 
fin P.osemblies, motor electrical assembly and the launch lugs.· Flexible 
a~~ear shaped charge (FLSf::) was placed on the motor, over the heater 
blanket, as shown in Figure 1. The motor was placed in a 3 foot deep 
hole behind a dirt barricade (see Fig 7) and the FLSC was initiated with 
a type E-81 blasting cap. 

Test Number 2: 

The rocket motor was partially disassembled by removing the 
fin assemblies, heater blanket, motor electrical assembly and the launch 
lugs. Detonating cord (prima cord) was assembled into a simulated 
linear shaped charge as shown in Figure 3. This was accomplished by 
bonding the detonating cord onto cardboard bent into a 90° angle. The 
detonating cord assembly was placed on the motor as shown in Figure 2 
with cloth backed tape. The motor was placed i~ a 3 foot deep hole be
hind a dirt barricade (see Figure 7) and the detonating cord assembly 
was initiated with a type E-81 blasting cap. 

Test Number 3: 

The rocket motor was partially disassembled by removing the 
fin assemblies, heater blanket, motor electrical assembly and launch 
lugs. A detonating cord assembly was placed on the motor as shown in 
Figure 4 with cloth backed tape. The motor was placed in a 3 foot 
deep hole behind a dirt barricade (see Figure 7) and the detonating 
cord was initiated with a type E-81 blasting cap. 

Test Number- 4: 

The rocket motor was partially disassembled by removing the 
fin assemblies, heater blanket, the motor electrical assembly, and the 
launch lugs. A detonating cord assembly was placed on the motor as 
shown in Figure 5 with cloth backed tape. The motor was placed on a 
3 foot deep hole behind a dirt barricade (see Figure 7) and the deton
ating cord was initiated with a type E-81 blasting cap. 
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Tot Nuabar 5: 

Th« rocket aotor «•• pirttally dlMss«bl«d by raaoving th« 
fin «•••■bllat, hMt«r blankett aotor «lactrleal aosMbly, and th« 
launch luge«    An M4-1 igniter, with a aodificd electrical cable leed, 
was installed   in the aotor«   The aodified cable wee routed to the 
rear alcng the aotor case and taped In position.   The aotor wse buried 
vertically up to the aft closure (see Figure 6) and the dirt was taaped 
firaly in place.   The igniter lends were connected to s power supply 
and an electrical current was supplied to fire the igniter. 

Test Nuaber 6: 

The rocket aotor was partially disssssabled by reaoving the 
fin asseabliae, hestsr blankets, aotor electrical asssably, the launch 
lugs, and exit cone (P/H 3-014124).    An H4-1 igniter with a aodified 
electrical cable lesd   was installed in the aotor.    The aodified cable 
wse routed to the rssr   along the aotor case end taped on poeition. 
The aotor waa buried vertically up to the aft cloeure (see Figure 6) 
and the dirt was tsapsd firaly in place«   The igniter lesde were con- 
nected to a power supply and an electrical current was supplied to 
fire the igniter. 
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TEST RESULTS 

Test Number 1: 

A large explosion followed by several smaller explosions 
occursd lomedlately after Initiation of the flexible linear shaped charge 
(FL9C).    The FLSC Ignited the propellent and scattered It over a large 
area.    Photo coverage showed the burning pieces were thrown 40-70 feet 
above the hole In which the motor was placed.   The forward dome, which 
was severed from the motor case, waa also ejected to a height of ap- 
proximately 50 feet.    Several plecee of unburned propellent, and a 
portion of FLSC were also found scattered throughout the area.    The 
forward dome was located approximately 300 feet from the teet site, the 
propellent was randomly dispersed up to approximately 300 feet from the 
test site and the FL9C waa located approximately 5 feet from thä hole 
In which the motor was placed.   A poet test examination of the rocket 
motor showed that the forward charge was the only charge to sever the 
motor ease; the longitudinal FLSC charge, though detonated, did   not 
split the case and the Aft FLSC charge failed to Initiate and was 
ejected from the hole.    (See Figures 8 through 11) 

Test Number 2: 

The detonating cord assembly detonated with such force that 
approximately one-third of the rocket motor propellent grain «ras 
vertically ejected to e height of 40-90 feet.   The propellent did not 
Ignite and wae scsttered within 100 feet of the teet erea.    There was 
no evidence of burning propellent being ejected from the hole in which 
the   motor waa placed.   A post test examination of the rocket motor 
showed that  the detonating cord   assembly severed the motor longitud- 
inally, at the forward dome and at the aft end.    The remaining two- 
thirds of the propellent that was not ejected wss Ignited by the 
detonating cord assembly and burned at the test site.    (See Figures 12 
through 14) 

Test Number 3: 

The detonating cord assembly, when initiated, caused    only 
superficial damage to the rocket motor.    It did not sever the aft end 
of the motor cass as intended, nor did it cause initiation of the propel- 
lent.   The rocket motor wae indented to e depth on one-sixteenth inch 
elong the entire circumference of the aft end of the case by the blast 
from the detonating cord assembly.    The rocket motor wet subsequently 
destroyed by B.0.0. Personnel.    (See Figures IS end 16) 
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Test Number 4: 

The detonating cord assembly, when Initiated, caused only 
superficial damage to the rocket motor.    It did not sever the aft end 
of the motor case or split It longitudinally as Intended. > The propel- 
lent also was not Initiated by the explosion of the detonating cord. 
The rocket motor was Indented along the aft end of the case and 
longitudinally to a depth of three-sixteenths Inch by the blast from 
the detonating cord assembly.    (See Figures 17 and 18) 

Test Number 5: 

The rocket motor, upon Ignition, Immediately began to burrow 
into the ground. The hole dug by the rocket motor was approximately 
three feet in diameter and 30-50 feet deep. The rocket motor was not 
visible in the hole after firing. The position of the debris (dirt, 
mud, etc) ejected by the rocket motor indicate that the motor traveled 
at some angle after entering the ground. There were no abnormal sounds 
heard during the firing to indicate that the rocket motor ease failed. 
There was no attempt made to recover the expended rocket motor ease. 
(See Figures 19 and 20) 

Test Number 6: 

The rocket motor remained almost stationary throughout the 
duration of this test.    Ixaminatlon of the area before and after the 
test shoved that the rocket advanced only about two inches vertically. 
A post firing analysis of the mot >r case showed that the graphite nossle 
insert was ejected duriag tte firing.. The time at which this occurred 
could not be ascertained from the motion pictures taken of the firings. 
The only other abnormality noted was a long duration time (burn time) 
due to the decrease in chamber pressure that occurred when the nossle 
exit diameter was increased (See Figures 21 and 22). 
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RBC0IMKMDATI0N8 

It is vetrnmndtd that th« following proc«durM b« used to ditpot« 
of AIR-2A "Cml«H Rockot Motor«: 

1. Partially diMMaabl« tha roekat aotor by raaovlng cha 
fin aaaaabllaa, haatar blankac, aotor a I act r leal astaably and tha 
QKit cona (P/N 3-014124). 

2. Install an M4-1 ignltar (or MXU-35M Ignltar) with laada 
aufflclantly long to roach tha and of tha notor casa.   Tap« cha ignltar 
laad to th« notor ca«a. 

3. Bury tha notor vartlcally up to th« aft cloaur« (3*-48 Inch««). 
Tanp tha dirt firaly around tha roekat notor. 

4.    Inltata tha Ignltar by «on« «uitabl« naan«.   Th« p«r«0Mi«l 
«#ho porfora thl« •t«p should ba protacted by «uitabl« barrlendaa ranotaly 
loeatad« 
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CONCLUSIONS 

Th« ufMt and noit satisfactory method of disposing of Genie Motors 
is to rsaovs the exit cone (P/N 3-014124), Install an MA-1 igniter (or 
MXU-35M igniter), bury the aotor and fire it (Test Method Number 6). 

The various methods (Test Methods 1 through 4) of disposing of the 
rocket aotor by venting tho motor case all proved to be unsatisfactory 
aa they were unreliable (i.e. partial detonation or not opening the 
motor case) and unsafe. Disposal methods of this type scatter debris 
throughout the test area thus cresting a hasard to personnel and prop- 
erty. Therefore methods of this nature should not be attempted except 
in extreme emergencies. 

The method of burying the rocket motor end firing it with the 
exit cone installed also should not be used. The thrust developed by 
the aotor is sufficient to propel the rocket motor ieto the ground end 
If aa obstacle la encountered the motor* s direction of trsvel cam be 
altered in such a manner that the rocket motor becoaes airborne. The 
rocket aotor could travel eeveral miles if this occurred during early 
rocket burning* 
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FIGURE 1:    A SKETCH SHOWING THE POSITION OF THE FLEXIBLE LINEAR SHAPED CHARGE FOR TEST 1. 
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SECTION A.A:    A flCBTCH SHOUINC THE POSITION OF THE RUSTING CAP Ul 
DETONATING CORD OR FLSC. 
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FIGURE 2t    A «ETCH WOUINC THE POSITION OP JWL 0CTOIUT1IC CORD AtflMLV POt TUT 2 
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FIGURE 3: A SKETCH SHOWING THE CROSS-SECTIONAL CONFIGURATION OF ALL DETONATING CORD 
ASSEMBLIES. 
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'WUM 4«    A KETCH flMVUC TIB POSITION Of THE DETONATING CORD ASSEMBLY FOR TEST J. 
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riCURt  10:    THE REMAINS OF THE ROCKn  MlTlOK AFTER  INITIATION  OF THE FLEXIBLE LINEAR SHAPED 
CHARGE.   IT F.ST   I) 
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FIGURE   11:    THh KKMA1NS OF THE ROCKET MOTOK AFTtk   IMTlATlON  OF THE FLEXIBLE  LINEAR  SHAPKD 
CIIAW.K.   (TEST  1) 
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FIGURE  12:    A PHOTOGRAPH OF THE UNBURNED PROPELLANT EJECTED DURING 
TEST 2. 

FIGURE 13:'   IHK RKMAINS OF THE ROCK 
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OF THE ROCM.I  MOTOR AFTER  INZTIATZOM 
ASSEMBLY.   (TEST 2) OP THE DETONATING CORD 
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FICl'Rt;  IS:     A  FlUiliKKAl'H  OF THI. ÜETONAllNC CORD   INSTALUTION FOK   IfcST   \. 
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FIGURE 16: THE REMAINS OF IHE MOTOR AFTER INITIATION OF THE DETONATING CORD.  (TEST 3) 
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FIGURE 17: TUE REMAINS OF THE ROCKET MOTOR   FIGURE 18: THE REMAINS OF THE ROCKET MOTOR 
AFTER INITIATION OF THE DETOKATINC AFTER INITIATION OF THE DETONATING 
CORD.  (TEST 4) CORD.  (TEST 4) 
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FIGURE  19:     THE POSITION OF THE RXKET MOTOR PRIOR TO FIRING.     (TESTS) 
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FIGURE  20:     THE CRATER LEFT BY THE ROCKET MOTOR.     (TEST 5) 
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FICÜRE«:    THE P08IT10II OF THE RXKiT MOTOt FtlOt It) ntWD.    (TEIT 4) 
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